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CLAIMS 



B. a plurality of output ports 

C. a classifier for assigning 
service and mapping the 2 n+m classe 
supported by the router, the classifu 



1. A router for use in routing packets! over a network, the router supporting 2 n classes of 
service and including: 

A. a plurality of input ports f >r receiving packets over the network; 

for transferring packets over the network; 
packets received by the input ports to 2 n+m classes of 
i of service to the 2 n classes of service that are 
;r assigning to the packet one of 2 m associated levels 
of priorit^, wherein each level of piiority is associated with a different probability of 
packet loss; 

D. means for retaining th^ packets based on probabilities of discard associated 



with the 2 n+m classes of servicfe 



E. scheduling means 



based on the 2 n classes of ser dee 



2; and^ 



or 



2. The router of claim 1 further 
packets to be transferred through 




sferring the packets through each of the output ports 



including a multiple storage location buffer for retaining 
the output ports, the buffer linking the storage locations 
that contain packets in class of service per output port queues and linking available 
storage locations in a free queue 

3. The router of claim 2 wherei n the means for retaining the packets further includes: 

i. means for determining ; a new weighted average depth for the free queue, and 

ii. means for determinir g a probability of discard for a given packet if the new 
weighted average queue depth falls below a predetermined maximum threshold 
associated with the class of service to which the packet is assigned. 



4. The router of claim 3 
associated new weighted 
threshold associated with the c 



average 



wherein the discard means discards a given packet if the 
depth for the free queue falls below a minimum 
ass of service to which the packet is assigned. 
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1 5. The router of claim 4 wherein the discard means calculates the probability of discard 

2 as P d = c-(m* A NEW ) where c is an intercept and m is a slope that is associated with a line 

3 that plots average free queue depth versus probability of discard for the class of service to 

4 which the packet is assigned, and A NE> / is the new weighted average depth of the free 

5 queue. 



6. The router of claim 5 wherein the discard means calculates the new weighted average 
depth of the free queue as A NEW = Acurrent + w (I-Acurrent) where w is a weighting 
factor, I represents the instantaneous depth of the free queue and A^rr^ is the current 
weighted average depth of thef tret $iueue. 



1 7. The router of claim 6 w| 

2 on weighting factors assoc 



tereifiAhe scheduling means selects packets for transfer based 
atedfwitfrlhe respective 2 n classes of service. 



i 
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4 
5 
6 
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8. A router for use in routing packets over a network, the router supporting 2 n classes of 
service and including: 

A. a plurality of input ports for receiving packets over the network; 

B. a plurality of output ports for transferring packets over the network; 

C. a multiple storagej location buffer for retaining packets to be transferred 
through the output ports; 

D. means for retaining the packets based on probabilities of discard associated 
with 2 n+m classes of service; and 

E. scheduling means for transferring the packets through each of the output ports 
based on the 2 n classes of service that the router supports. 



i 9. The router of claim 8 further including a classifier for: 



i. assigning packets received by the input ports to 2 n+m classes of service, 
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he 2" classes of service that are supported by the 



ii. associating the packets with 
router, and 

iii. assigning to the packet onefof 2 m associated levels of priority, wherein each 
level of priority is associated with a different probability of packet loss. 



1 

2 
3 
4 
5 
6 

1 

2 
3 
4 
5 



10. The router of claim 9 wherein the means for retaining the packets further includes 
L means for determining a/new weighted average queue depth for a free queue 

that links available buffer storage locations, and 

ii. means for determining a probability of discard for a given packet if the new 



weighted average free queu 
associated with the class o 



falls below a predetermined maximum threshold 
serjlric^ to whipn the packet is assigned. 



11. The router of claim 10 wfrqfelifthe discard means calculates the probability of 
discard as P d = c-(m* A NEV )i^/here c is an intercept and m is a slope that are associated 
with a line that plots average free queue depth versus probability of discard for the class 
of service to which the packet is assigned, and A NEW is the new weighted average depth 
of the free queue. 



12. The router of claim 1 1 



the instantaneous depth o: 
depth of the free queue. 



wherein the discard means calculates the new depth of the free 



queue as A NEW = Ac UW(EN l + w (I-Acurrenj) where w is a weighting factor, I represents 



the free queue and Ac URRENT is the current weighted average 



1 13. The router of claim 

2 weighted average free 

3 class of service to which 



2 wherein the discard means discards a given packet if the new 
qijeue depth falls below a minimum threshold associated with the 
the packet is assigned. 



i 14. The router of claim 



class of service to whicl 



12 wherein the discard means retains a given packet if the new 



2 weighted average free q leue depth is above a maximum threshold associated with the 



the packet is assigned. 
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1 15. The router of claim 8 wherein the scheduling means selects packets for transfer 

2 through each output port based on v^eighting factors associated with the respective 2 n 

3 classes of service. 



16. The router of claim 15 wherem the buffer links retained packets in class of service 
per output port queues and the scheduling means selects packets from the class of service 
per output port queues. 



1 1 7. A method of routing packers through a router that supports 2 n classes of service, the 

2 method including the steps > 

3 A. receiving packets tHro^gh one oprfore input ports; 

4 B. assigning packets rrceivedjby the input ports to 2 n+m classes of service and 

5 mapping the 2 n+m classes of'service to the 2 n classes of service that are supported by the 

6 router, the classifier assigning to the packet one of 2 m associated levels of priority, 

7 wherein each level of priority is associated with a different probability of packet loss; 

8 C. retaining the paqkets based on probabilities of discard associated with the 2 n+m 

9 classes of service; and 

10 D. transferring the/ packets through one or more output ports based on the 2 n 

11 classes of service. 



2 
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4 



18. The method of routijig packets of claim 17 further including in the step of retaining 
the packets the steps of : 

i. retaining the pickets in a multiple storage location buffer and linking available 
storage locations to a free queue, 



ii. determining 

iii. determining 
average queue depth fi 



new weighted average depth for the free queue, and 
a probability of discard for a given packet if the new weighted 
s below a predetermined maximum threshold associated with the 



class of service to whi >h the packet is assigned. 
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1 19. The method of routing packets of claim 1 8 including in the step of retaining the 

2 packets the further step of discarding a given packet if the new weighted average depth 

3 for the free queue falls below a minimum threshold associated with the class of service to 

4 which the packet is assigned. 

1 20. The method of routing packets of claim 19 wherein the step of retaining the packets 

2 includes calculating the probability of discard as P d = c-(m*A NEW ) where c is an intercept 

3 and m is a slope associated with a line that plots weighted average free queue depth 

4 versus probability of discard forlhe class of service to which the packet is assigned, and 

5 A NEW is the new weighted average depth of the free queue. 



21. The method of routing packets of cbnm 20 wherein the step of retaining the packets 
includes calculating the new/weightea average depth of the free queue as A NEW = 



^CURRENT + w (I'AcUF 



' where w is a weighting factor I represents the instantaneous 



depth of the free queue ana A^rr^ is the current weighted average queue depth. 



1 22. The method of claim 21 wherein the discard means retains a given packet of the new 

2 weighted average free queue depth is above a maximum threshold associated with the 

3 class of service to which the packet is assigned. 



23. The method of routing packets of claim 17 wherein the step of transferring packets 
through the more or/more output port transfers the packets based on weighting factors 
associated with the/respective 2 n classes of service. 



1 24. A method of Routing packets through a router that supports 2 n classes of service, the 

2 method including 

3 A. receiving packets through one or more input ports and assigning the packets to 

4 2 n+m classes of/service; 
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5 B. retaining packets based on probabilities of discard associated with the 2 n m 

6 classes of service in a multiple storage /location buffer that links available storage 

7 locations to a free queue; and 

1 C. transferring the packets through one or more output ports based on the 2 n 

2 classes of service. 



1 25. The method of routing of claim 24 further including the steps: 

2 i. associating the packets that are assigned to the 2 n+m classes of service with the 

3 2 n classes of service that are supported by the router, and 

4 ii. assigning to the reactive packets one of 2 associated levels of priority, 

5 wherein each level of priority is as^ociatpd'with a different probability of packet loss. 

1 26. The method of routjng packets of claim 25 wherein the step of retaining the packets 

2 includes: 

3 a. determining a neW weighted average depth for the free queue, and 

4 b. determining a probability of discard for a given packet if the new weighted 

5 average free queue depth falls below a predetermined maximum threshold associated with 

6 the class of service to which the packet is assigned. 



1 27. The method of routiiig packets of claim 26 wherein the step of retaining packets 

2 further includes calculating the probability of discard as P d = c-(m*A NEW ) where c is an 

3 intercept and m is a sloop that are associated with a line that plots average free queue 

4 depth versus probability of discard for the class of service to which the packet is assigned, 

5 and A NEW is the new weighted average depth of the free queue. 



1 28. The method 

2 further includes 

3 Ac URRENT + w (I-Ac 

4 depth of the free queui 



of roilting packets of claim 27 wherein the step of retaining packets 
calculating the new weighted average depth of the free queue as A NEW = 
urgent) where w is a weighting factor, I represents the instantaneous 
and Ac URRENT is the current weighted average queue depth. 
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29. The method of routii^ p^]pk§ts^P6laim 26 wherein the step of retaining packets 
further includes discarctfpg1x A Ei^en packet if the new weighted average free queue depth 
falls below a mipkfium threshold associated with the class of service to which the packet 
is assigr 



1 29. The method of routing packets of claim 26 wherein the step of retaining packets 

2 further includes retaining a given packet if the new weighted average free queue depth is 

3 above the maximum threshold associated with the class of service to which the packet is 

4 assigned; 
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